エジプト産海綿 Siphonochalina siphonella、及びベトナム産海綿Arenosclera sp.とGelliodes sp.の化学成分に関する研究 by 奇 大源
 
 
   
ぎ  でうぉん  
氏 名   奇 大源 
 
学 位 の 種 類  博士（薬科学） 
 
学 位 記 番 号  富医薬博甲第 348号 
 
学位授与年月日  令和２年９月 28日 
 
学位授与の要件  富山大学学位規則第 3条第 3項該当 
 











論文審査委員   
（主査）   教 授 松谷 裕二 
（副査）   教 授 小松 かつ子 
（副査）   教 授 森田 洋行 （指導教員）  
 
 
Studies on chemical constituents of three marine sponges,  
Siphonochalina siphonella in Egypt and Arenosclera sp. and  
Gelliodes sp. in Vietnam 
（エジプト産海綿 Siphonochalina siphonella、及びベトナム産海綿 
Arenosclera sp.と Gelliodes sp.の化学成分に関する研究） 
 
様式３  
  論  文  要  旨  
 
 Studies on chemical constituents of three marine sponges, Siphonochalina siphonella in 
Egypt and Arenosclera sp. and Gelliodes sp. in Vietnam 
 
 
  医学薬学教育部博士後期課程･薬科学専攻  
 
  奇  大源  (KI DAE-WON) 
 
1. Introduction 
Cancer is the second leading cause of death in the world. According to the 2018 reports, 
one in six people worldwide is reported to die as a result of cancer. The discovery of anticancer 
drugs has been utilized extensively, but there has been no report on excellent selective activity in 
cancer cells. In addition, plants have always been the main source of  the anticancer drugs. Some 
of the acclaimed examples are vincristine and vinblastine isolated from the Madagascar periwinkle 
plant and taxol isolated from the western yew tree. However, marine natural products have not yet 
been fully exploited. 
The discovery of bioactive substances from marine sponges has been the limelight in the 
pharmaceutical field over the past decade owing to the production of many bioactive compounds 
from the sponges to protect themselves against the environment. On top of that, marine sponges 
also produced cytotoxic compounds such as terpenoids, alkaloids, steroids, and peptides which 
suggests that marine sponges have high potential in the development of anticancer drugs. In the 
effort to search for new cytotoxic compounds, one marine sponge was collected in Egypt and 
seven marine sponges collected in Vietnam, respectively. The MeOH extracts from the eight 
marine sponges were screened for cytotoxic activities against human cervical cancer cell line 
(HeLa), human breast cancer cell line (MCF-7), and human lung cancer cell line (A549). Among 
them, Egyptian marine sponge, Siphonochalina siphonella , and two Vietnamese marine sponges, 
Arenosclera sp. and Gelliodes sp. exhibited cytotoxic activities against HeLa, MCF-7, and A549 
with IC50 values on each cell line at 25.5, 7.9, and 36.7 g/mL, 13.0, 8.5, and 25.4 g/mL, 27.5, 
9.0, and 32.2 g/mL, respectively. Thus, this study aimed to search for new cytotoxic compounds 
from marine sponges S. siphonella in Egypt and Arenoscelra sp. and Gelliodes sp. in Vietnam. 
 
2. Constituents of Siphonochalina siphonella collected in Egypt and their cytotoxic 
activities1, 2) 
S. siphonella (syn. Callyspongia siphonella) belongs to the Callyspongiidae family and 
only exists in the Red Sea. The chemical constituents isolated from this sponge are triterpenoids, 
brominated oxindole alkaloids, sterols, and polyacetylenes with their reported biological 
activities such as anti-osteoclastogenesis, anticancer, antibacterial, and anti -inflammatory 
activities. Among them, polyacetylenes are one class of natural compounds with several 
functional groups such as amides, halogens, carbonyls and so on. Callyspongamide A, a 
structurally rare compound consisting of a phenyl moiety and a linear polyacetylene, has also 
been isolated from marine sponge C. fistularis, as a cytotoxic polyacetylene compound.  
 
 
The investigation of the cytotoxic compounds from the CHCl3 soluble fraction of the 
MeOH extract of S. siphonella led to isolation of three new polyacetylene amides, siphonellamide 
A (1), siphonellamide B (2), and siphonellamide C (3), a new monoacetylene amide, 
siphonellamide D (4), a new indole fatty amide, siphonellamide E (5), and three new 
polyacetylene alcohols, siphonellanol A (6), siphonellanol B (7), and siphonellanol C (8) with 
four known compounds, N-[2-(1H-indol-3-yl)ethyl]-hexadecanamide (9), callyspongamide A 
(10), dehydroisophonochalynol (11), and siphonochalynol (12) (Figure 1). The structures of all 
isolated compounds were determined by comparing their spectroscopic data with those reported 
in the literatures. Notably, this is the first example for the isolation of the indole acetylene amide 
type of compounds from natural resource. 
All isolated compounds, except for 3 and 4, were evaluated for cytotoxic activities against 
three cancer cell lines, HeLa, MCF-7, and A549 (Table 1). Polyacetylene amides 1, 2, and 10 
exhibited cytotoxic activities against three cancer cell lines with IC 50 values ranging from 9.4 to 
34.1 µM. Polyacetylene alcohols 68, 11, and 12 showed cytotoxic activities against HeLa with 
IC50 values ranging from 23.9 to 26.5 µM and moderate cytotoxic activities against MCF -7 and 
A549. On the other hand, indole fatty amide 5 showed weak cytotoxicity against HeLa but didn’t 
show cytotoxicities against MCF-7 and A549. Compound 9 also didn’t have cytotoxicities  against 
three cancer cell lines. Comparisons of the cytotoxic results of the isolated compounds confirmed 
that the acetylene moiety plays an important role in the cytotoxic activities, as previously 
reported. Furthermore, comparisons of the structure and activity of phenyl polyacetylene amides 
1 and 10, indole polyacetylene amide 2, and polyacetylene alcohols 68, 11, and 12 suggested 
that the combination of the acetylene moiety with the phenyl or indole moiety could increase 
cytotoxic activities against MCF-7 and A549. Hence, the isolation of chemical constituents from 
S. siphonella provided insights into not only the chemodiversity of marine sponges, but also the 
potential of Egyptian S. siphonella as a natural source of cytotoxic compounds.  
 
3. Constituents of Arenosclera sp. collected in Vietnam and their cytotoxic activities 3) 
Arenosclera sp. belongs to Callyspongiidae family and is widely distributed in Southwest 
Pacific (Australia), New Caledonia, and South China Sea. Only the bioactive substances of A. 
brasiliensis from this genus have been reported previously with four alkylpiperidine alkaloids with 
cytotoxic and antimicrobial activities. The investigation of the bioactive compounds from the 
MeOH extract of Arenosclera sp. led to isolation of nine polybrominated diphenyl ethers (PBDEs) 
(1321) including a new PBDE, tribromoiododiphenyl ether (13), and three sterols (2224) 
(Figure 2). PBDEs 1321 were isolated for the first time from Arenosclera sp. All twelve isolated 
compounds were evaluated for cytotoxicity against three cancer cell lines (HeLa, MCF-7, and 
A549) (Table 2). Compound 13 showed cytotoxicity against only MCF-7 with an IC50 value of 
35.6 M. Compound 15 exhibited strong cytotoxicity against MCF-7, whereas 14 showed strong 
cytotoxicites against all three cancer cell lines. Comparisons of the cytotoxic results of 14, 18, and 
20 suggested that the para-orientation relationship between the hydroxy and bromine groups at C -
1 and C-4 was the most important feature for enhancing the cytotoxic activities . On the other hand, 
structure-activity relationship of 13, 18, 20, and 21 indicated that, in the case of the absence of 
bromine at C-4, the presence of the iodine moiety at C-6 or the methoxy group at C-1 were crucial 
for enhancing the cytotoxicity. These occurrences in Arenosclera sp. provide insight into not only 
the bioactive compounds in the Vietnamese Arenosclera sp. marine sponge, but also the 
biodiversity of the Arenosclera species from the view point of their chemical constituents . 
 
 
4. Constituents of Gelliodes sp. collected in Vietnam and their cytotoxic activities4) 
Gelliodes sp. belongs to Niphatidae family and is widely spread in several regions around 
the Indian Ocean, West Pacific Ocean, New Guinea, New Caledonia, and South China Sea. Only 
twelve carotenoids including a new aldehydic carotenoid, gelliodesxanthin , have been reported 
from G. callista. The investigation of the cytotoxic substances from the MeOH extract of Gelliodes 
sp. led to isolation of a decenoic acid derivative, gelliodesinic acid (25), one natural new indole 
derivative (26), three known furanoterpenoids (2729), and two known indole derivatives (3031) 
(Figure 3). All isolated compounds were evaluated on cytotoxic activities against three cancer cell 
lines, HeLa, MCF-7, and A549 (Table 3). Furanoterpenoids 2729 showed moderate cytotoxic 
activities against three cancer cell lines with IC50 values ranging from 13.2 to 75.5 M. Compound 
25 and two indole derivatives 26 and 31 didn’t show cytotoxic activities . However, another indole 
derivative 30 revealed weak cytotoxic activity against A549 with an IC50 value of 89.2 µM. The 
results provided new insights into not only chemical components of Vietnamese Gelliodes sp., but 
also chemodiversity of furanoterpenoids and indole derivatives in marine sponges. 
 
Conclusion 
Total 31 compounds including eight new polyacetylenes (1−8), a new polybrominated 
diphenyl ether (13), a new decenoic acid derivative (25), together with 21 known compounds 
were isolated from three marine sponges, Egyptian S. siphonella and Vietnamese Arenosclera sp. 
and Gelliodes sp. All isolated compounds 1−31 were evaluated on cytotoxic activities against 
three human cancer cell lines (HeLa, MCF-7, and A549). Polyacetylenes, PBDEs, and 
furanoterpenoids exhibited cytotoxic activities.  The results suggested that these three skeletons 
could be attractive candidates for the study on the cytotoxic activities. Taken together, the present 
study in conjugated with the cytotoxic activities against  human cancer cell lines provided new 
insight into not only chemical components of the Egyptian and Vietnamese marine sponges , but 
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Figure 1. Structures of compounds 112 isolated from the MeOH extract of S. siphonella 
 
Table 1. Cytotoxic activities of 112 from S. siphonella 
Samples 
IC50 (M) 
HeLa MCF-7 A549 
1 9.4 18.0 24.2 
2 17.4 34.1 25.9 
5 78.4 > 100 > 100 
6 26.5 54.9 59.8 
7 26.2 69.2 59.9 
8 25.9 57.6 58.5 
9 > 100 > 100 > 100 
10 25.5 19.4 30.0 
11 23.9 61.4 63.4 
12 25.4 61.3 60.4 
5-FU a 28.4 34.7 14.6 





Figure 2. Structures of compounds 1324 isolated from the MeOH extract of Arenosclera sp. 
 
Table 2. Cytotoxic activities of 1324 from Arenosclera sp. 
Samples 
IC50 (M) 
HeLa MCF-7 A549 
13 > 100 35.6 > 100 
14 6.9 5.0 7.5 
15 38.6 5.1 68.5 
16 86.8 68.3 > 100 
17 72.3 64.1 73.2 
18 > 100 > 100 > 100 
19 62.0 43.3 78.3 
20 > 100 > 100 > 100 
21 65.7 51.4 39.7 
22 > 100 > 100 > 100 
23 > 100 > 100 > 100 
24a/b > 100 > 100 > 100 
5-FU a 43.1 46.2 47.5 




Figure 3. Structures of compounds 2531 isolated from the MeOH extract of Gelliodes sp. 
 
Table 3. Cytotoxic activities of 2531 from Gelliodes sp. 
Samples  
IC5 0  (M) 
HeLa MCF-7 A549 
25 > 100 > 100 > 100 
26  > 100 > 100 > 100 
27  41.8 29.3 23.6 
28  35.4 25.0 75.5 
29  69.0 54.2 58.6 
30  > 100 > 100 89.2 
31  > 100 > 100 > 100 
5-FU a  43.1 46.2 47.5 
a 5-Fluorouracil: positive control.  


